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Structural chemistry of oximes 
Christer B. Aakeröy*, Abhijeet S. Sinha, Kanishka N. Epa, Prashant D. Chopade, Michelle M. 
Smith and John Desper 
Department of Chemistry, Kansas State University, Manhattan, KS 66506, USA. 
Oximes (RR'C=N-OH) represent an important class of organic compounds with a wide range of 
practical applications, but a systematic examination of the structural chemistry of such 
compounds has so far not been carried out. Herein, we report a systematic analysis of 
intermolecular homomeric oxime…oxime interactions, and identify hydrogen-bond patterns for 
four major categories of oximes (R' = -H, -CH3, -NH2, -CN), based on all available structural 
data in the CSD, complemented by six new relevant crystal structures. The structural behavior of 
oximes examined here, can be divided into four groups depending on which type of predominant 
oxime…oxime interactions they present in the solid-state; (i) O-H…N dimers (Rଶଶ(6)), (ii) O-H…N 
catemers (C(3)), (iii) O-H…O catemers (C(2)), and (iv) oximes in which the R' group accepts a 
hydrogen bond from the oxime moiety catemers (C(6)). The electronic and structural effects of 
the substituent (R') on the resulting assembly has been explored in detail in order to rationalize 
the connection between molecular structure and supramolecular assembly. 
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1. INTRODUCTION 
The unparalleled success of synthetic organic chemistry1 is directly related to the predictable 
chemical reactivity that is associated with well-known functional groups such as aldehydes, 
esters, and amines, etc. The targeted assembly of desired solid-state architectures2 or of multi-
component crystals with pre-determined stoichiometry and metrics3 similarly requires detailed 
information about the structural preferences and patterns of behavior that can be expected from 
specific chemical functionalities.4,5 Consequently, in order to advance crystal engineering to a 
higher level of complexity, the structural chemistry of key functional groups such as acids (Rଶଶ(8) 
motif),6,7,8 amides (C(4)Rସଶ(8) motifs)7,9 and phenols (C(2) chains)10 have been systematically 
examined and subsequently established to such an extent that confident predictions can be made 
as to how such entities are likely to self-assemble in the solid-state (Scheme 1).4 
 
Scheme 1. (a) Hydrogen-bonded Rଶଶ(8) dimer in carboxylic acids; (b) Hydrogen-bonded infinite 
Cሺ4ሻ	Rସଶ(8) ribbons in amides 
Oximes are well known,11,12 easily accessible12 and ubiquitous in both research laboratories 
and in large-scale production,13,14 and studies focusing on the structural aspects of some oximes 
have been presented. Hydrogen-bond patterns in crystalline oximes have been analyzed by 
Bertolasi et. al.,15 followed by a systematic examination of hydrogen-bonding in aromatic and 
aliphatic oximes by Bruton et. al.16 More recently, a review by Low et. al. examined hydrogen-
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bonding patterns in aldoximes, ketoximes, and O-alkylated ketoximes, with and without 
competing acceptors (other acceptors than the oxime nitrogen atom).17 This study outlined the 
different hydrogen-bonding motifs present, and the effect of competing acceptors on the 
assembly of these motifs for aldoximes and ketoximes. However, a systematic, side-by-side, 
investigation of the structural chemistry of the most common and important members of the 
oxime family, has not yet been presented. 
Oximes have the general formula RR'C=N-OH (Scheme 2), and since they can act as both a 
weak acid (pKa ≈ 11) and a weak base (pKb ≈ 12), the oxime anions tend to be ambident in 
nature and thus, can be used for the synthesis of different compounds such as oxime ethers14 or 
nitrones.14 They have also been used in the characterization, purification and protection of 
functionalities such as aldehydes and ketones.18 Also, oximes upon deprotonation, can act as 
strongly coordinating ligands in metal-coordination chemistry.19 
 
Scheme 2. Different types of oximes 
The literature on the structural chemistry of oxime-containing compounds is prolific, as shown 
by an examination of the Cambridge Structural Database (CSD);20,21 the four most common 
types of oximes (R' = -H, -CH3, -NH2, -CN) give a total of 2392 hits, of which 592 are organic 
substances. The wide interest in this chemical functionality is further illustrated by the fact that 
there has been an increased interest in their synthesis and applications over the past few years 
(Figure 1). In addition, as the previous cumbersome solution-based methods18 of synthesis of 
oximes are likely to be replaced by more versatile routes including green and robust 
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mechanochemical pathways,22,23 the use and importance of oximes are likely to continue to 
grow. 
 
Figure 1. Number of reported single crystals for oximes (R' = -H, -CH3, -NH2, -CN), 1988-2012 
Oximes can act as both hydrogen-bond donors (via the –O-H moiety) and as hydrogen-bond 
acceptors (via the –C=N and the –OH moieties), and thus can form dimers as well as oxime-
oxime catemers via O-H…N=C and O-H…OH hydrogen-bonds in the solid-state (Scheme 3).15 
Also, the substituents (R') such as H2N-/N≡C- moieties, may also influence the structural 
chemistry of such oximes in the solid-state via O-H…NH2 and O-H…N≡C interactions (Scheme 
4). 
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Scheme 3. (a) Hydrogen-bond donor/acceptors in oximes; (b) Hydrogen-bonded dimers; (c) 
Catemer formation via –O-H…N hydrogen-bonded chains; (d) Catemer formation via –O-H…O 
hydrogen-bonded chains 
 
Scheme 4. (a) Hydrogen-bonded chains via O-H…N≡C interactions in cyano-oximes; (b) 
Hydrogen-bonded chains via O-H…NH2 interactions in amidoximes 
Despite the ever increasing number of crystallographic studies of oximes, their structural 
chemistry has not been investigated in detail and their behavioral patterns in solid-state has not 
yet been clearly established. In this paper, we will classify the hydrogen-bonded intermolecular 
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oxime…oxime interactions and try to establish patterns of behavior of the four major categories 
of oximes (R' = -H, -CH3, -NH2, -CN) (Scheme 5), by analyzing the available solid-state data in 
the CSD, complemented by six new crystal structures. We also will investigate the possible 
structural or electronic effects that govern the binding preferences of oximes as a function of R' 
group. 
 
Scheme 5. Four major categories of oximes examined in this study 
2. EXPERIMENTAL 
All chemicals, unless otherwise noted, were purchased from Aldrich and used without further 
purification. Melting points were determined on a Fisher-Johns melting point apparatus and are 
uncorrected. The single-crystal growth conditions and melting points of all compounds are given 
in Table 1. 
Table 1. Single crystal growth details and melting points of 1-6 
Compound Solvent for 
crystal growth 
Observed 
melting point 
(ºC) 
Literature 
melting point 
(ºC) 
4-Iodobenzaldehyde oxime (1) Ethyl acetate 100 - 102 101 - 10322 
4-Cyanoacetophenone oxime (2) Ethyl acetate 150 - 153 150 - 15323 
4-Bromoacetophenone oxime (3) Methanol 126 - 129 128 - 13024 
4-Iodoacetophenone oxime (4) Ethyl acetate 156 - 160 156 - 15825 
(z)-2-(4-Bromophenyl)-N'-
hydroxyacetimidamide (5) 
Methanol 127 - 130a 133 - 13526 
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1,4-Bis(cyanooximinomethyl)benzene (6) Water 240 - 247 (dec.) - 
a The melting point for three individual crystallites of 5 was determined, for which we have 
reported a single-crystal structure, and it consistently came out to be 127 - 130 ºC. 
2.1 CSD search 
Oxime…oxime intermolecular interactions were mined from data in the CSD using four 
different searches (Scheme 6). Search 1 in the CSD on the four major types of oximes (R' = -H, -
CH3, -NH2, -CN), gives data that show oxime…oxime O-H…N hydrogen bonds, whereas search 2 
gives all the O-H…N hydrogen-bonded dimers. The difference between the data sets of search 1 
and 2 represents the catemers produced by O-H…N hydrogen-bonds. Search 3 finds O-H…O 
hydrogen-bonded catemers, whereas search 4 finds the O-H…NH2 chains found in amidoximes. 
In order to focus on oxime…oxime interactions in the solid-state, all inorganic substances, salts 
and co-crystals have been excluded from the search, and N/O heterocycles, α-carbonyl 
substituted oximes and solvates have been excluded, as they can act as hydrogen-bond acceptors 
and donors, and thus disrupt oxime…oxime interactions. In addition, as we are focusing on 
oxime…oxime intermolecular interactions, all 1,2-disubstituted bisoximes have been excluded, as 
they are more prone to intramolecular hydrogen-bonded motifs. We have also complemented the 
existing CSD data by adding six new crystal structures. 
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Scheme 6. Defined parameters in the CSD during the search for data on oximes 
2.2 X-ray crystallography 
Datasets were collected on a Bruker SMART APEX II system with Mo radiation (1, 2, 4, 5, 6) 
or a Bruker Kappa APEX II system with Mo radiation (3) at 120 K using APEX2 software.27 An 
Oxford Cryostream 700 low-temperature device was used to control temperature. Initial cell 
constants were found by small widely separated “matrix” runs. Data collection strategies were 
determined using COSMO.28 Scan speeds and scan widths were chosen based on scattering 
power and peak rocking curves. Unit cell constants and orientation matrices were improved by 
least-squares refinement of reflections thresholded from the entire dataset. Integrations were 
performed with SAINT,29 using these improved unit cells as a starting point. Precise unit cell 
constants were calculated in SAINT from the final merged datasets. Lorenz and polarization 
corrections were applied. Where appropriate, absorption corrections were applied using 
SADABS.30 Datasets were reduced with SHELXTL.31 The structures were solved by direct 
methods without incident. Unless noted below, the hydrogen atoms were assigned to idealized 
positions and were allowed to ride. Isotropic thermal parameters for the hydrogen atoms were 
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constrained to be 1.2x that of the connected atom (1.5x that of the connected atom for –CH3 
groups). The coordinates for the oxime hydrogen atom H17 were allowed to refine for 1 and 2. 
In case of 3 and 4, the asymmetric unit contains two oxime molecules, and the coordinates for 
the oxime hydrogen atoms H17 and H27 were allowed to refine. In case of 5, the coordinates for 
the amine hydrogen atoms H22A and H22B, and for the oxime hydrogen atom H23 were 
allowed to refine. The molecule crystallizes in the noncentrosymmetric space group P21, where 
the choice of the correct absolute configuration was confirmed by a Flack parameter of 0.038(9). 
The coordinates for the unique oxime hydrogen atom H17 were allowed to refine for 6, where 
the molecule sits on a crystallographic inversion center. 
2.3 Molecular electrostatic potential calculations 
Charge calculations were performed using Spartan’04 (Wavefunction, Inc. Irvine, CA). All 
molecules were geometry optimized using DFT B3LYP/6-31+G* ab initio calculations, with the 
maxima and minima in the electrostatic potential surface (0.002 e au-1 iso-surface) determined 
using a positive point charge in vacuum as a probe. 
3. RESULTS 
Depending upon the presence of different acceptors and donors in oximes, the intermolecular 
interactions between two or more oximes in the solid-state can be classified into four major 
categories; (i) dimers based on –O-H…N hydrogen bonds (Rଶଶ(6) motif), (ii) catemers directed by 
–O-H…N interactions (C(3) chains), (iii) catemers governed by –O-H…O hydrogen bonds (C(2) 
chains), and (iv) oximes in which the R' group plays a dominant role by accepting a hydrogen-
bond from the oxime moiety (C(6) catemeric chains). 
3.1 Aldoximes (R' = H) 
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An examination of the crystal structure of 1 reveals that hydrogen-bond donors (the –OH 
moieties) are engaged in –O-H…N intermolecular interactions with oxime nitrogen atoms (the 
C=N moiety) of neighboring molecules (O17…N17 2.839(2) Å, O17-H17…N17 2.08(3) Å), thus 
forming dimers (Figure 2). Individual dimers are interconnected via halogen bonds between an 
iodine atom of one molecule and the lone pair of an oxygen atom of an adjacent molecule, which 
indicates that these are electrostatically driven interactions. The C-I…O bond angle is 154.74(5) ˚ 
and the O…I bond distance is 3.4471(15) Å. 
 
Figure 2. Section of the crystal structure of 1 displaying the hydrogen bonded Rଶଶ(6) dimer and 
an I…O halogen bond 
There is a total of 58 crystal structures of aldoximes in the CSD, 42 of which form hydrogen-
bonded dimers via –O-H…N interactions (average HO…N bond distance and O-H…N bond angle 
is 2.82(4) Å and 150(7)º, respectively) (Figure 3). There are fourteen aldoximes in which 
catemer formation is directed by –O-H…N interactions (average HO…N bond distance and O-
H…N bond angle is 2.79(4) Å and 171(5) º respectively), and in two aldoximes the primary 
interactions are  –O-H…O hydrogen-bonds leading to catemers. In summary, 72% aldoximes 
exist as dimers, 24% as catemers with –O-H…N interactions, and 4% display –O-H…O hydrogen-
bonded catemers. 
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Figure 3. HO…N bond distance (Å) vs O-H…N bond angle (º) for dimers and catemers of 
aldoximes 
3.2 Ketoximes (R' = CH3) 
The crystal structure determination of 2 showed dimers constructed from -O-H…N interactions 
between adjacent oxime molecules with an HO…N bond distance of 2.7614(14) Å (Figure 4) 
(Table 2). 
 
Figure 4. Dimer formation (Rଶଶ(6)) in the crystal structure of 2 
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Table 2. Key geometric parameters in the crystal structures of 2, 3 and 4 
Ligand d (OH…N)/Å d (HO…N)/Å Angle (O-
H…N)/˚ 
d (X…O)/Å Angle (C-
X…O)/˚ 
2 1.812(15) 2.7614(14) 160.5(15) - - 
3 1.998(19) 2.8379(16) 156.7(17) 3.0664(10) 152.29(4) 
4 2.00(4) 2.813(3) 155(3) 3.1727(17) 154.37(7) 
X = Br / I 
The crystal structures of 3 and 4 show identical features to those displayed by 1. Again, the 
primary motifs are -O-H…N hydrogen-bond based dimers with the HO…N bond distances for 3 
and 4 of 2.8379(16) Å (O27N17), and 2.813(3) Å (O27N17), respectively (Table 2). In both 
3 and 4, neighboring dimers are connected via -C-X…O halogen bonds where the X…O bond 
distance for 3 and 4 are 3.0664(10) Å and 3.1727(17) Å, respectively (Figure 5) (Table 2). 
Another notable observation for 3 and 4, is the presence of a pseudo two-fold rotation axis that 
relates the two asymmetric units. 
 
Figure 5. Section of the crystal structure of 4 displaying hydrogen-bonded dimers (Rଶଶ(6) motif) 
and I…O halogen bonds 
The search for single-component ketoximes in the CSD generated 37 crystal structures, 32 
(87%) of which are dimers governed by –O-H…N hydrogen bonds (average HO…N bond 
distance and O-H…N bond angle is 2.81(3) Å and 154(9) º respectively) (Figure 6). Five (13%) 
ketoximes exist as catemers directed by -O-H…N interactions (average HO…N bond distance and 
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O-H…N bond angle is 2.81(6) Å and 172(5) º respectively), whereas none of the ketoximes 
contain intermolecular -O-H…O hydrogen bonds. 
 
Figure 6. HO…N bond distance (Å) vs O-H…N bond angle (º) for dimers and catemers of 
ketoximes 
3.3 Amidoximes (R' = NH2) 
The crystal structure determination of 5 reveals three interesting features. First, the =N–O-H 
group on one oxime interacts with the =N-O-H moiety on two adjacent oxime molecules via –O-
H…N hydrogen bonds leading to catemers (O23...N23 2.816(2) Å, O23-H23...N23 2.06(3) Å, 
O23-H23…N23 178(3) º) (Figure 7). Second, the polarizable bromine atom forms an 
intermolecular halogen bond with the oxygen atom on a neighboring oxime molecule, with an C-
Br…O bond angle of 161.39(7) º and an Br…O bond distance of 3.0902(16) Å, which underscores 
the electrostatic nature of this contact. Last, the assembly is extended by –N-H…N hydrogen 
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bonds between –NH2 moieties on adjacent molecules (N22...N22 3.365(3) Å, N22-H22A...N22 
2.65(4) Å, N22-H22A…N22 165(3) º). 
 
Figure 7. Section of the crystal structure of 5 displaying the three different types of 
intermolecular interactions 
Of the 21 known crystal structures for amidoximes, fourteen (67%) contain dimers directed by 
-O-H…N interactions between adjacent oxime molecules (average HO…N bond distance and O-
H…N bond angle is 2.77(4) Å and 145(7) º respectively) (Figure 8). Six of them (28%) are 
catemers, via -O-H…N hydrogen-bonds (average HO…N bond distance and O-H…N bond angle 
is 2.75(7) Å and 171(8) º respectively), and there is one case (5%) of catemer formation driven 
by -O-H…O interactions. 
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Figure 8. HO…N bond distance (Å) vs O-H…N bond angle (º) for dimers and catemers of 
amidoximes 
3.4 Cyano-oximes (R' = CN) 
The crystal structure of 6 contains an infinite chain-of-rings (Rସସ(34) motif), where each oxime 
molecule interacts with four adjacent molecules through O-H…N hydrogen bonds between the O-
H moiety and the nitrile nitrogen atom (O17…N18 2.7947(14) Å, O17-H17…N18 1.900(17) Å) 
(Figure 9). 
 
Figure 9. Section of the crystal structure of 6 displaying the infinite hydrogen-bonded chain-of-
rings 
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The search for cyano-oximes by themselves in the CSD generated nine crystal structures, all of 
which contain O-H…N≡C hydrogen bonds between the oxime moiety and the nitrile nitrogen 
atom. 
4. DISCUSSION 
Six oximes have been synthesized and structurally characterized by single crystal X-ray 
diffraction to complement the existing data in the CSD in order to examine the structural 
chemistry of the four most common oximes in the solid state. Further, to fully understand the 
electronic or structural effects of the substituents (R') on the structures, the oximes can be 
grouped into four categories based on the specific structure-directing interactions present (Table 
3). 
Table 3. Primary motifs in crystal structures of oximes 
Type of oxime –O-H…N 
Rଶଶ(6) dimers 
–O-H…N 
C(3) catemers 
–O-H…O  
C(2) catemers 
-O-H…N≡C  
C(6) catemers 
Aldoximes 
(R' = H) 
42 
(72%) 
14 
(24%) 
2 
(4%) 
- 
Ketoximes 
(R' = CH3) 
32 
(87%) 
5 
(13%) 
0 
(0%) 
- 
Amidoximes 
(R' = NH2) 
14 
(67%) 
6 
(28%) 
1 
(5%) 
- 
Cyano-oximes 
(R' = CN) 
0 
(0%) 
0 
(0%) 
0 
(0%) 
9 
(100%) 
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The formation of dimers and O-H…N hydrogen-bonded catemers are only observed in three 
categories (R' = -H, -CH3, -NH2). Regardless of the substituent on these oximes, all dimers and 
O-H…N hydrogen-bonded catemers behave in a similar manner in terms of O-H…N bond 
distances (Å) and O-H…N bond angles (º). The O-H…N bond angles (average value is 150 º), in 
the case of all dimers, show that these hydrogen bonds are not completely linear, and thus 
highlights the relatively strained Rଶଶ(6) motif which is formed in oxime dimers. In contrast, the 
hydrogen bonds in the C(3) catemeric chains are closer to linear (average bond angle is 171 º) 
and less constrained, as is expected with catemer formation. 
The primary intermolecular interactions, whether they appear in dimers or catemers are very 
similar (two O-H…N interactions / two molecules) based on enthalpic considerations, but 
entropically catemer formation is favored over dimers.32 The greater number of dimers in the 
case of oximes can however be explained on the basis of three components of the ‘kinetic chelate 
effect’;32,33 (i) the increased effective concentration of the tethered oxime moiety in dimers when 
compared to the second hydrogen-bonding molecule in catemers, (ii) the ease with which the 
tethered moiety can rotate and hydrogen-bond to form dimers, in comparison to the required 
second effective collision in catemers, and (iii) the lower rate of dissociation in dimers because, 
even if one hydrogen-bond breaks, a second one is still holding the moiety in place and 
consequently, they can quickly rejoin. 
In such a case we would expect to predominantly see Rଶଶ(6) dimers for each category of oximes 
via O-H…N interactions between two oxime moieties. However, when comparing the four types 
of oximes (R' = -H, -CH3, -NH2, -CN), aldoximes (24%) and amidoximes (28%) display a larger 
number of C(3) catemeric chains. This observation can be explained using molecular 
electrostatic potential charge calculations (MEPs) (Figure 10). 
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Figure 10. Molecular electrostatic potentials (MEPs) for aldoximes and amidoximes 
The common factor in aldoximes and amidoximes is the presence of an acidic proton (R' = H, 
NH2) on the oxime moiety, which can potentially act as an alternative hydrogen-bond donor. 
Any such C-H…N / N-H…N interaction between the substituent and the oxime nitrogen atom will 
hinder the formation of dimers, and thus increase the propensity for the formation of C(3) 
catemers, as seen in aldoximes and amidoximes. 
In the case of ketoximes, there are two hydrogen-bond acceptors, the oxime nitrogen atom (- 
137 kJ/mol) and the oxime oxygen atom (- 117 kJ/mol), of which the former is the better 
hydrogen-bond acceptor, as it has the higher charge (Figure 11). The presence of only one 
hydrogen-bond donor, the -O-H moiety (+ 250 kJ/mol), coupled with the absence of any 
interfering substituents on the oxime moiety, directs the ketoximes preferentially towards the 
formation of Rଶଶ(6) dimers (87%) in the solid-state. 
 
Figure 11. Molecular electrostatic potentials (MEPs) for ketoximes 
Two aldoximes (4%) form C(2) catemeric chains via O-H…O interactions, whereas none of the 
ketoximes do so. In the case of aldoximes, the electrostatic potential charges on the oxime 
nitrogen atom and oxygen atom are – 111 and – 122 kJ/mol respectively, hence the chances of 
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catemer formation via the oxime oxygen atom increase because these values for the electrostatic 
potential charges are quite similar. In contrast, in ketoximes the electrostatic potential charge on 
the oxime nitrogen atom (- 137 kJ/mol) is significantly greater than the charge on the oxygen 
atom (- 117 kJ/mol), thus making the nitrogen atom the far better acceptor and hence catemer 
formation directed by O-H…O hydrogen-bonds is more unfavourable. 
Cyano-oximes do not form any dimers or catemers, and this can again be rationalized using the 
MEPs (Figure 12). There are three potential hydrogen-bond acceptors in the case of the cyano-
oxime moiety, with the nitrile nitrogen atom being the best acceptor, as it has the highest charge 
(- 166 kJ/mol). Since there is only one hydrogen-bond donor, the –O-H moiety (+ 297 kJ/mol), 
we expect the primary electrostatic interaction to be the hydrogen bond between the –O-H 
moiety and the nitrile nitrogen atom, which is the case for cyano-oximes (100%). This 
observation is consistent with earlier studies on nitriles based on pKHB, wherein the nitrile moiety 
has been shown to be a competent hydrogen-bond acceptor.34 
 
Figure 12. Molecular electrostatic potentials (MEPs) for cyano-oximes 
The behavior of cyano-oximes is also supported by calculating the interaction-site pairing 
energies (ΔE in kJ) using the hydrogen-bond donor parameters (αi), and the hydrogen-bond 
acceptor parameters (βj), utilized by Hunter and coworkers (Figure 13).35 
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Figure 13. Calculated hydrogen-bond parameters αi, βj and interaction-site pairing energies, for 
dimers, and O-H…N≡C catemer for cyano-oximes (a); and for 2 (b) 
The pairing energies for dimer formation (via O-H…N interactions), and for hydrogen bonding 
through the nitrile moiety in the case of cyano-oximes (Figure 13 a), show a net benefit of 15–16 
kJ for the nitrile-based C(6) catemer, thus making it the more favorable interaction. Whereas, in 
the case of 2 the increased charge on the nitrogen atom of the oxime moiety, leads to a net 
benefit of only 10-11 kJ in favor of hydrogen bonding via the nitrile moiety over the formation 
of dimers (Figure 13 b). It seems that 2 prefers to form dimers in the solid-state via O-H…N 
interactions between the oxime moieties, which indicates that an 11 kJ advantage is not enough 
to break the kinetically favorable dimers, and thus lead to other interactions in the solid-state for 
oximes. 
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5. CONCLUSIONS 
The available solid-state data in the CSD on the four major categories of oximes (R' = -H, -
CH3, -NH2, -CN), complemented by six new relevant crystal structures, have provided the 
foundation for an examination of the structural chemistry and dominating intermolecular 
oxime…oxime hydrogen-bonding patterns present in the solid state. Aldoximes and amidoximes 
show the prevalence of a higher number of C(3) catemers, and this behavior can be explained by 
the presence of an acidic proton on the R' group, which may interfere with the formation of 
Rଶଶ(6) dimers, thus resulting in a higher number of catemers. In the case of ketoximes, the higher 
charge on the oxime nitrogen atom, coupled with an inactive R' group, clearly tilts the balance 
towards the formation of Rଶଶ(6) dimers. Cyano-oximes have a strong hydrogen-bond acceptor in 
the form of the nitrile nitrogen atom, as shown by MEPs calculations and the interaction site 
pairing energies, and thus only show O-H…N≡C based C(6) catemers in the crystal lattice. In 
summary, it is noted that intermolecular homomeric oxime…oxime interactions give rise to four 
distinct supramolecular synthons;9b (i) Rଶଶ(6) dimers, (ii) C(3) chains, (iii) C(2) chains, and (iv) 
C(6) chains.  In view of their diverse structural chemistry, oximes may provide expanded 
supramolecular synthetic opportunities compared to other hydrogen-bonding moieties such as 
acids and amides, as it is possible to “fine tune” the directed assembly of oximes, by selecting 
the substituent (R') in such a way that a specific and desired solid-state architecture is obtained. 
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A systematic examination of homomeric oxime…oxime intermolecular interactions based on the 
available single-crystal data in the CSD, complemented by six new crystal structures, reveals 
four distinct supramolecular synthons for oximes; (i) Rଶଶ(6) dimers, (ii) C(3) chains, (iii) C(2) 
chains, and (iv) C(6) chains. 
